Study objective -To analyse the relationship between menstrual and reproductive factors and the risk oflow bone mineral density (BMD). Design -This was a population based screening programme carried out between 1991 and 1993 among 1373 perimenopausal women in northern Italy by means of dual photon absorptiometry at the lumbar spine. Main results -BMD was strongly related to the age at menopause. In comparison with women reporting menopause below 45 years of age, the odds ratios (OR) of being in the lowest compared with the highest BMD tertile were 0.7 (95% confidence interval (CI) 0.3,1.5) and 0.3 (95% CI 0.1,0.8), respectively, in those with menopause at age 45-49 and above 50 years: the trend in risk was significant. Likewise, the risk of being in the lowest tertile increased with years since the menopause. Compared with women who reported they had undergone the menopause less than two years before interview, the OR of being in the lowest BMD tertile were 2.1 (95% CI 1.1,4.3), 2.3 (95% CI 1.1, 5.0), and 5.7 (95% CI 2.5,12.9) respectively in women who reported menopause 2-5, 6-9, and .10 years earlier. The protective effect on bone density of late age at menopause was observed in different strata of years since menopause. Likewise, the increasing risk ofa low BMD with increasing years since the menopause was evident in strata of different age at menopause. No relationships were observed between BMD and the age at menarche, characteristics of menstrual cycles, and the duration of menses. Likewise, no association emerged between reproductive history, including parity and age at first pregnancy, and BMD. Conclusions -In this Italian population the risk of being in the lowest BMD tertile decreased with increasing age at menopause and increased with years since menopause. No relationships emerged between BMD and other menstrual characteristics or reproductive factors.
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(J7 Epidemiol Community Health 1996;50:519-523) Oestrogen concentrations are a major determinant of bone density in women. 2 However, the role of menstrual and reproductive factors on the risk ofosteoporosis is still unclear.
There are few data on the issue, and some of these are controversial, particularly with regard to the role of reproductive factors.6 For example, there are some suggestions that amenorrhea may be accompanied by a decrease in bone density in athletes,6 and it is well recognised that after menopause the risk of low bone density increases. With regard to reproductive factors, some retrospective studies have shown a positive association between body mass and parity, but prospective ones did not confirm these results. 5 Part of these controversial findings may be related to methodological problems in the definition of osteoporosis/low bone density, since bone mineral density (BMD) in the general population is normally distributed with little evidence of a threshold level. 7 More generally, there is a paucity of data based on direct measurement of BMD in large groups of women, most epidemiological data being based on hip fractures or other clinically measurable consequences of osteoporosis.
In this paper, we present results on the relationship between reproductive and menstrual factors and the risk of low BMD, using data from a population based screening programme carried out among nearly 1400 perimenopausal women in northern Italy.
Methods

STUDY POPULATION
Between January 1991 and March 1993, all women between age 40 and 55 who permanently resided in two areas of Pordenone province (the northern district of Pordenone and the municipality of Fontanafredda), north eastern Italy, were offered the opportunity to join, free of charge, a BMD screening programmes. The programme was aimed at healthy women (ie, those not affected by recent malignancy or other severe conditions requiring long term immobilisation). Of 1812 women who were contacted by means of a personal invitation letter, 1111 agreed to participate (participation rate 61 %). In 1992, the invitation was extended to 409 women aged 56-64 from the same areas, 262 (64%) of whom agreed to participate. The study sample thus included 1373 women aged 40-64 (median age= 50 years).
At the same time as BMD measurement, each woman was interviewed by a registered nurse in order to obtain information on sociodemographic factors, current and past weight, height, general lifestyle habits, smoking, men- acteristics. The odds ratios (OR) and corresponding 95% confidence intervals (CI) between extreme tertiles were computed using unconditional multiple logistic regression equations,9 which included terms for age, menopausal status, and body mass index (BMI) in quintiles. We also analysed the data, using BMD as a continuous otucome variable. Multivariate linear regression models were used to assess the relationship between BMD and the explanatory variables of interest, again as continuous variables. Included in the regression equations were terms for age at diagnosis, body mass index and, when appropriate, menopausal status. Body mass index was computed as weight (kg)/ height(ml-5),'5 which has been shown to be a weight for height index independent from height. "Smokers" were women who reported having smoked at least one cigarette a day for as long as a year, and "ex-smokers" those who had stopped smoking for at least a year. t Odds ratios (OR) and 95% confidence interval (CI) from unconditional multiple logistic regression equations including terms for age in quinquennia and body mass index in quintiles and years since menopause for the estimates for the whole series. 1 = reference category. tp<0.0l. (table 3) . Likewise, the increasing risk of low BMD with increasing years since menopause was similar in strata of different age at menopause. BMD in relation to age since menopause showed a rapid decline in two to three years, but the trend with in- 
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